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ABSTRACT 

PURPOSE: To provide a color picture tube which hardly causes deterioration 
in color purity by suppressing landing displacement caused by doming of a 
mas main body. 

CONSTITUTION: A color picture tube has a shadow mask comprising a 
practically square mask main body 3 in which a skirt part 39 is formed 
around a main face part 37 facing a fluorescent material screen through a 
no-hole part 38 and a practically square mask frame fixed to the skirt part 
39. Slit-like through holes 43 which are long in the tube axis direction 
are formed in the skirt part 39 of the mask main body 30. 
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(54) COLOR PICTURE TUBE 
(57)Abstract: 

PURPOSE: To provide a color picture tube which hardly 
causes deterioration in color purity by suppressing 
landing displacement caused by doming of a mas main 
body. 

CONSTITUTION: A color picture tube has a shadow 
mask comprising a practically square mask main body 3 
in which a skirt part 39 is formed around a main face part 
37 facing a fluorescent material screen through a no- 
hole part 38 and a practically square mask frame fixed to 
the skirt part 39. Slit-like through holes 43 which are long 
in the tube axis direction are formed in the skirt part 39 of 
the mask main body 30. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the color picture tube which started the color 
picture tube, especially suppressed the landing gap of an electron beam to the fluorescent 
substance layer by the thermal expansion of a shadow mask. 

[0002] 

[Description of the Prior Art] Generally, the color picture tube has the envelope which consists of 
a funnel 3 of the shape of a fUnnel which the effective section 1 becomes from a curved surface 
substantially joined to rectangle-like a panel 2 and this panel 2, as shown in drawing 1 1 
<http://www4apdl.jpo.go.ip/cgi-bin/tran web cgi ejje?u=http%3A%2F% 
2Fwww6.ipdl.ipo.go.ip%2FTokuiitu%2Ftiitemdrw.ipdl%3FN0000%3D237%26N0 
5FN%2F%3B%3F7%3D67%3F87%2F o /o2F%2F o /o26N0001%3D47 o /o26N0552 o /o3D9% 
26N0553%3D000013> . The fluorescent substance screen 4 which becomes the inside of the 
effective section 1 of the panel 2 from 3 color fluorescent substance layer which emits light in 
blue, green, and red is formed. The rectangle-like shadow mask 7 is arranged at the real target 
which furthermore consists of this fluorescent substance screen 4 and a mask frame 6 
substantially attached in predetermined interval ****** and its inside at the periphery of the 
rectangle-like main part 5 of a mask, and this main part 5 of a mask, the main part 5 of a mask is 
shown in drawing 12 <http://www4.ipdl.ipo.go.jp/cgi-bin/tran web cgi ejje?u=http%3A%2F% 
2Fww6.ipdl.ipo.go.ip%2FTokujitu% 

5FN%2F%3B%3F7%3D67%3F87%2F o /o2F o /o2F o /o26N0001%3D47 o /o26N0552 o /o3D9% 
26N05 5 3%3D0000 1 4> - as - much electron beam passage - a hole 8 is formed in a 
predetermined array and consists of the principal plane section 9 which consists of the above- 
mentioned fluorescent substance screen and a curved surface which counters, the nonporous 
section 10 which surround this principal plane section 9, and the skirt-board section 1 1 prepared 
in the surroundings of the principal plane section 9 through this nonporous section 10 Moreover, 
the mask frame 6 is formed in a cross-section L typeface, and is attached in the above-mentioned 
skirt-board section 1 1 by welding. On the other hand, the electron gun 15 which emits the 3 
electron beams 14 is arranged in the neck 13 of a funnel 3. and the magnetic field which the 
deviation equipment 16 equipped with the 3 electron beams 14 emitted from this electron gun 15 
on the outside of a funnel 3 generates -- deviating - electron beam passage of the above- 
mentioned main part 5 of a mask — the fluorescent substance screen 4 is formed in the structure 
which displays a color picture level and by carrying out a vertical scanning through the hole 8 



[0003] In the inline-type color picture tube which emits the 3 electron beams 14 of the single-tier 
arrangement which passes especially along the same level surface top among such the color 



picture tubes 3 color fluorescent substance layer of the fluorescent substance screen 4 is formed 
in perpendicularly (the direction of a minor axis) it intersects with a tube axis (Z-axis) in the 
shape of [ long and slender ] a stripe, and corresponds to this, the main part 5 of a mask two or 
more perpendicularly long electron beam passage - electron beam passage **** to which a hole 
8 extends perpendicularly was constituted, and this electron beam passage **** had carried out 
two or more trains parallel arrangement horizontally (the direction of a major axis, X shaft 
orientations) 

[0004] by the way, the above-mentioned shadow mask 7 each electron beam passage - in 
order to make good color purity of the picture which is for sorting out so that the 3 electron 
beams 14 which pass a hole 8 at a different angle may land a predetermined fluorescent 
substance layer, respectively, and is drawn on the fluorescent substance screen 4 by the scan of 
an electron beam 14 - each above-mentioned electron beam passage - it is required to make it 
the 3 electron beams 14 which pass a hole 8 at a different angle land to a predetermined 
fluorescent substance layer correctly, respectively For that purpose, it is required to arrange the 
main part 5 of a mask correctly to the fluorescent substance screen 4 at a predetermined 
adjustment relation, and to hold working [ of the color picture tube ] and its adjustment relation. 
It is especially required to maintain the interval (q value) of effective section 1 inside of a panel 2 
and the principal plane section 9 of the main part 5 of a mask at predetermined tolerance. 

[0005] however, the above-mentioned color picture tube - each electron beam passage of a 
principle-of-operation top and the main part 5 of a mask - the electron beam which reaches the 
fluorescent substance screen 4 through a hole 8 is 1/3 or less [ of the total amount of electron 
beams emitted from an electron gun 15 ], the most collides with the main part 5 of a mask, other 
electron beams are changed into heat energy, and the main part 5 of a mask is heated at about 80 
degrees C In the shadow mask 7 which the result, especially the main part 5 of a mask become 
from the cold rolled steel plate which is 0.1-0.3mm of board thickness with a large (1.2x10- 
5/degree C) coefficient of thermal expansion, and the mask frame 6 becomes from the cold rolled 
steel plate of about 1mm of large board thickness of a mechanical strength rather than it, the so- 
called doming to which the principal plane section 9 of the main part 5 of a mask bulges on the 
fluorescent substance screen 4 according to thermal expansion is started, consequently - if the 
interval of effective section 1 inside of a panel 2 and the principal plane section 9 of the main 
part 5 of a mask exceeds an allowed value - electron beam passage of the main part 5 of a mask 
— by position change of a hole 8, the landing of an electron beam 14 to 3 color fluorescent 
substance layer shifts, and degradation of color purity starts 

[0006] The landing gap of 3 electron beams to the above-mentioned 3 color fluorescent 
substance layer has the landing gap produced in order for the main part of mask 5 whole to 
expand thermally in early stages of [ of operation start ] the color picture tube, and the landing 
gap produced by local doming produced when a high brightness picture is displayed locally. The 
landing gap changes with the brightness of the picture pattern drawn on a screen, its duration, etc. 
For example, when a quantity brightness picture is displayed on the whole screen for a long time, 
degradation of color purity starts in the comparatively large range of the screen whole region. 
Moreover, when the picture of high brightness is displayed locally, as the dashed line 18 showed 
to drawing 13 <http://www4.ipdl.jpo.go.ip/cgi-bin/tran web cgi ejje?u=http%3A%2F% 



2Fwww(^ 

5FN%2F%3B%3F7%3D67 o /o3F87 o /o2F o /o2F o /o2F%26N0001%3D47 o /o26N0552 o /o3D9 o /o 
26NQ553%3D000015> , local doming starts, and landing shifts for a short time, and the landing 
gap is large, and degradation of local color purity starts. 

[0007] the above — about the landing gap by local doming As shown in drawing 14 
<http://www4.ipdLipo.go,jp/cgi"bin/tran web cgi ejje?u=http%3A%2F% 
2Fwww6iEd^^ 

5FN%2F%3B%3F7%3D67%3F87%2F%2F%2F 0 /o26N0001%3D47 0 /o26N0552 0 /o3D9 Q /o 
26N0553%3D000016> , the high brightness pattern 20 of the shape of a rectangle which makes it 
a major axis perpendicularly by the high current beam is drawn on the fluorescent substance 
screen 4. As it becomes the largest when the high brightness pattern 20 is drawn on the position 
which the diameter (major axis) W of screen horizontal separated about 1/3 horizontally from the 
screen center, as a result of changing the configuration and a position and measuring the amount 
of gaps of landing, and shown in drawing 15 <http://www4.ipdl.ipo.go.jp/cgi- 
bin/tran web cgi eiie?u^http%3A%2F%2Fwww6.ipdl.ipo.go.ip%2FTokuiitu% 
2Ftiitemdrw.ipdl%3FN0000%3D237%26N0500%3DlE%5FN%2F%3B%3F7°/o3D67%3F87% 
2F%2F%2F%26N0001%3D47%26N0552%3D9%26N0553%3D000017> The result of 
becoming the largest in the ellipse field 21 of horizontal pars intermedia is obtained. 

[0008] Thus, why a landing gap becomes large by horizontal pars intermedia can be explained as 
follows, namely, - although the center section of the principal plane section of the main part of a 
mask is heated corresponding to this high brightness pattern 20 and it expands thermally, when 
the high brightness pattern 20 shown in drawing 14 <http://www4.ipdl.ipo.go.jp/cgi- 
bin/tran web cgi eiie?u=http%3A%2F%2Fwww6.ipdl.ipo.go.ip%2FTokuiitu% 
2Ftiitemdrw.ipdl%3FN0000%3D237%26N0500%3DlE%5FN%2F%3B o /o3F7 o /o3D67%3F87% 
2F%2F%2F%26N0001%3D47%26N0552%3D9%26N0553%3D000016> is drawn on a screen 
center section — electron beam passage of the center section of the principal plane section - since 
the electron beam which passes a hole has the small deflection angle, a landing gap is small 
However, a deflection angle becomes large as it moves horizontally from a screen center section, 
and the degree to which the landing gap by the thermal expansion of the main part of a mask 
appears on a screen becomes large. However, since the horizontal both ends of the principal 
plane section of the main part of a mask corresponding to screen horizontal both ends are 
attached in the large mask frame of a mechanical strength, the thermal expansion of the main part 
of a mask is suppressed, and the landing gap by screen horizontal both ends becomes small. 
Consequently, the landing gap by the thermal expansion of the main part of a mask becomes the 
largest in the ellipse field 21 of horizontal pars intermedia shown in drawing 15 
<http://www4.ipdl.ipo.go.ip/cgi-bin/tran web cgi ejje?u=http%3A%2F% 
2Fwww6.ipdl.jpo.go.ip%2FTokuiitu%2Ftiitemdm.ipdl%3FN0000%3D237%26N^ 
5m%2F%3B%3F7%3D67 o /o3F87 o /o2F o /o2F%2F%26N0001 o /o3D47 o /o26N0552 0 /o3D9 o /o 
26N0553%3D000017> , when the high brightness pattern 20 is drawn on the pars intermedia 
which the diameter W of screen horizontal separated from the screen center section about 1/3 
horizontally that is,. This ellipse field 21 is the position PI which the diameter of horizontal of 
the principal plane section separated from the center section of the principal plane section of the 
main part of a mask about 1-/3 horizontally. It considers as a center and corresponds to the field 



of the diameter of horizontal which makes 4 [ about 1-/] width of face. 

[0009] Conventionally, some meanses to suppress the landing gap by doming of the above- 
mentioned main part of a mask are developed. There is a means of the following (b) and a (b) to 
suppress the landing gap in early stages of a start of operation especially. 

(**) Thing O (b) to which prepare the graphite layer which makes a graphite a principal 
component in the front face of the principal plane section of the main part of a mask that the 
thermal radiation of the main part of a mask should be promoted, and it was made to reduce the 
temperature of the main part of a mask by making this graphite layer into a radiator with the 
means currently described on the U.S. Pat. No. 2,826,538 specifications What prepared glass 
layers, such as a lead borate glass, in the field by the side of the electron gun of the principal 
plane section of the main part of a mask O If a lead borate-glass layer is prepared in this way, 
since the thermal conductivity is smaller than that of the main part of a mask, the heating value 
transmitted to the main part of a mask decreases, and the temperature rise of the main part of a 
mask can be suppressed. Moreover, by preparing a lead borate-glass layer, the mechanical 
strength of the main part of a mask improves. If a lead borate glass furthermore welds and 
crystallizes on the main part of a mask, tensile stress will act on compressive stress and the main 
part of a mask at a glass layer, and the flare intensity of the main part of a mask will improve. 

[0010] In addition, it is also possible to suppress local doming of the main part of a mask by 
these meanses. 

[001 1] As a means to suppress local doming of the main part of a mask furthermore, it is a (c). 
There is the method of enlarging the curvature of the principal plane section of the main part of a 
mask. Especially about this method, it is known that it is effective to enlarge the curvature of the 
direction of a minor axis. 

[0012] 

[Problem(s) to be Solved by the Invention] As mentioned above, the main part of a mask heats 
and expands thermally by the collision of the electron beam emitted from an electron gun, 
doming to which the principal plane section bulges in the direction of a fluorescent substance 
screen is started, the landing of an electron beam to 3 color fluorescent substance layer shifts, and 
the shadow mask of the color picture tube has the problem that degradation of color purity starts. 

[0013] Conventionally, some meanses to suppress the landing gap by doming of this main part of 
a mask are developed. 

[0014] As shown in a (b) as one of them, there is a method of preparing a graphite layer in the 
front face of the principal plane section of the main part of a mask, however, vibration to which 
adhesion of a graphite layer deteriorates and joins the color picture tube with heat treatment by 
which this method is repeated by the manufacturing process of the color picture tube — 
exfoliating easy — the minute piece which exfoliated — the main part of a mask — adhering — 
electron beam passage — block a hole — the grace of the picture displayed on a fluorescent 
substance screen is reduced Moreover, adhere an electron gun or near the, a spark discharge is 



made to induce, and it is easy to produce the problem of reducing a withstand-voltage property. 

[001 5] Moreover, as shown in a (b), there is a method of preparing glass layers, such as a lead 
borate glass, in the field by the side of the electron gun of the principal plane section of the main 
part of a mask. However, since this method has many amounts of the lead oxide (PbO) contained 
in a lead borate glass as 70 - 85%, the fall of the increase of the scattered reflection within the 
pipe of the electron beam covered by the shadow mask and the contrast usually called white float 
produces it. Moreover, when the balance of these stress collapses, it is easy to make the main part 
of a mask deform by the welding and crystallization, in order that tensile stress may act on 
compressive stress and the main part of a mask at a glass layer, if board thickness prepares the 
layer of a lead borate glass in the main part of a mask which consists of a cold rolled steel plate 
which is 0.1 -0.3mm. That is, glass layer thickness is usually 10-20 micrometers. It is 20 
micrometers by dispersion on manufacture to the main part of a mask which consists of a cold 
rolled steel plate of 0.2mm or less of board thickness, for example although it is desirable. When 
the glass layer of the thickness to exceed is formed, there is a problem that the main part of a 
mask deforms. 

[0016] Moreover, as shown in a (c), there is the method of enlarging the curvature of the 
principal plane section of the main part of a mask. It is known that it is effective especially to 
enlarge the curvature of the direction of a minor axis by this method. However, about this 
method, by the color picture tube with the small curvature of the effective section of the latest 
panel which carried out flattening, the curvature of the effective circles side is also small, and 
corresponding to it, it becomes small until the curvature of the principal plane section of the main 
part of a mask also results on the outskirts from the center of the main part of a mask. Therefore, 
edge P2 of the perpendicular direction of the ellipse field 21 shown in drawing 15 by the color 
picture tube which carried out flattening There is an inclination which spreads to the long side 
side circumference. Moreover, in the color picture tube which carried out flattening, in order to 
enlarge the curvature of the principal plane section of the main part of a mask, it is necessary to 
also enlarge the curvature of the effective circles side of a panel. The thick difference of a center 
section and the periphery of a panel becomes remarkably large, and the aspect ratio of a screen 
becomes less desirable [ on a property ] in the oblong color picture tube of 4:3 for the reason, the 
color picture tube usual [ conventional ] furthermore - electron beam passage of the main part of 
a mask — the principal plane section in which the hole is formed, and electron beam passage - in 
the nonporous section in which a hole is not formed, since heat capacities differ, a heat- 
conduction difference arises in the boundary section of the principal plane section and the 
nonporous section Therefore, the temperature distribution of the main part of a mask have 
problems, like the temperature of the principal plane section becomes extremely high to the 
temperature of the nonporous section, and doming of the principal plane section tends to become 
large, as the curve 23 showed to drawing 7 <http://www4.ipdLipo.go.jp/cgi- 
bin/tran web cgi eiie?u==http%3A%2F%2Fwww6.ipdlipo.go.ip%2FTokuiitu% 
2Ftiitemdrw.ipdl%3FN0000%3D237%26N0500%3DlE%5FN%2F%3B%3F7%3D67%3F87 Q /o 
2F%2F%2F%26N0001%3D47%26N0552%3D9%26N0553%3D000009>. 



[0017] This invention is made in view of the above-mentioned trouble, and without preparing a 
graphite layer and a glass layer in the principal plane section of the main part of a mask, the 1st 



purpose suppresses the landing gap of an electron beam to the fluorescent substance layer by 
doming of the main part of a mask, and is to constitute the color picture tube which cannot cause 
degradation of color purity easily. The 2nd purpose is to suppress the landing gap of an electron 
beam to the fluorescent substance layer by doming of the main part of a mask, and constitute the 
color picture tube which cannot cause degradation of color purity easily, without enlarging the 
curvature of the principal plane section of the main part of a mask. 

[0018] 

[Means for Solving the Problem] a fluorescent substance screen and the principal plane section 
which counters - much electron beam passage - in the color picture tube which has the shadow 
mask by which the hole was formed and the skirt-board section was formed in the surroundings 
of this principal plane section through the nonporous section, which was attached in rectangle- 
like the main part of a mask and the skirt-board section, and which consists of a rectangle-like 
mask frame substantially, the long slit-like breakthrough was substantially formed in the 
direction of a tube axis at the skirt-board section of the main part of a mask 

[0019] moreover, a fluorescent substance screen and the principal plane section which counters - 
much electron beam passage - the hole was formed and the skirt-board section was formed in 
the surroundings of this principal plane section through the nonporous section ~ with rectangle- 
like the main part of a mask substantially It has the shadow mask which was attached in the skirt- 
board section and which consists of a rectangle-like mask frame substantially. In the color picture 
tube which constitutes electron beam passage **** to which a hole extends in the direction of a 
minor axis of the main part of a mask at a seriate and which comes to carry out two or more 
trains array of this electron beam passage **** in the direction of a major axis of the main part of 
a mask electron beam passage - about [ of the major axis of the minor axis of the main part of a 
mask to this main part of a mask ] - a center [ positions / one third of] - carrying out - about / 
of the major axis / — a long breakthrough or bottom board thickness formed the concave hole 
thinner than the board thickness of the main part of a mask in the direction of a minor axis at the 
nonporous section by the side of the long side located in the range of one fourth of width of face 

[0020] A long breakthrough or a concave hole with bottom board thickness thinner than the 
board thickness of the main part of a mask is formed in the direction of a minor axis at the 
nonporous section by the side of the long side located in the range of one fourth of width of face, 
further - about [ of the major axis of the minor axis of the main part of a mask to this main part 
of a mask ] ~ a center [ positions / one third of] - carrying out ~ about / of the major axis / — 
about [ and / of the major axis of the main part of a mask ] - a center [ positions / one third of ] 
- carrying out ~ about / of the major axis / ~ the long breakthrough was formed in the direction 
of a tube axis at the skirt-board section by the side of the long side located in the range of one 
fourth of width of face 

[0021] 

[Function] As mentioned above, if a long slit-like breakthrough is formed in the direction of a 
tube axis at the skirt-board section of the main part of a mask, rigidity of the skirt-board section 
can be made low. Therefore, even if the main part of a mask is heated by the collision of an 



electron beam and it expands thermally by that cause, the thermal expansion can be absorbed by 
deformation of the skirt-board section, and doming of the main part of a mask with which the 
principal plane section bulges in the direction of a fluorescent substance screen can be reduced. 
Consequently, degradation of the color purity by the landing gap of an electron beam to a 
fluorescent substance layer can be prevented. 

[0022] A long breakthrough or a concave hole with bottom board thickness thinner than the 
board thickness of the main part of a mask is formed in the direction of a minor axis at the 
nonporous section by the side of the long side located in the range of one fourth of width of face, 
about [ moreover, / of the major axis of the minor axis of the main part of a mask to this main 
part of a mask ] ~ a center [ positions / one third of] ~ carrying out — about / of the major axis / 

more preferably A long breakthrough or a concave hole with bottom board thickness thinner 
than the board thickness of the main part of a mask is formed in the direction of a minor axis at 
the nonporous section by the side of the long side located in the range of one fourth of width of 
face, about [ of the major axis of the minor axis of the main part of a mask to this main part of a 
mask ] - a center [ positions / one third of ] - carrying out - about / of the major axis / — about 
[ and / of the major axis of the main part of a mask ] ~ a center [ positions / one third of] ~ 
carrying out — about / of the major axis /, if a long breakthrough is formed in the direction of a 
tube axis at the skirt-board section by the side of the long side located in the range of one fourth 
of width of face the conventional electron beam passage - the principal plane section in which 
the hole is formed, and electron beam passage - the temperature gradient in the boundary section 
of the principal plane section and the nonporous section which were produced since heat 
capacities differed in the nonporous section in which a hole is not formed is reduced, the 
temperature rise of the principal plane section can be stopped and doming of the principal plane 
section can be reduced Conventionally local doming can suppress doming of an ellipse field 
(refer to drawing 16) which appeared greatly by furthermore rationalizing the array interval of 
electron beam passage ****, and the curvature of the principal plane section. Consequently, 
degradation of the color purity by the landing gap of an electron beam to a fluorescent substance 
layer can be prevented. 

[0023] 

[Example] Hereafter, with reference to a drawing, this invention is explained based on an 
example. 

[0024] The color picture tube of an example 1 is shown in example 1 , drawing 1 
<http://www4.ipdl.ipo.go.jp/cgi-bin/tran web cgi ejje?u=http%3A%2F% 
2Fww6.ipdl.ipo.go.ip%2FToku^^ 

5FN%2F%3B%3F7%3D67%3F87 o /o2F%2F o /o2F o /o26N0001%3D47%26N0S52%3D9 o /o 
26N0553%3D000003> . This color picture tube has the envelope which consists of a funnel 3 of 
the shape of a funnel which the effective section 1 becomes from a curved surface substantially 
joined to rectangle-like a panel 2 and this panel 2. The fluorescent substance screen 4 which 
becomes the inside of the effective section 1 of the panel 2 from 3 color fluorescent substance 
layer which emits light in blue, green, and red is formed. It is supported inside the panel 2 with 
two or more elastic-support objects 34 which are attached in two or more stud pins 33 which 



consist of a mask frame 31 furthermore attached in the periphery of this fluorescent substance 
screen 4, the main part 30 of a mask later mentioned to predetermined interval ****** and its 
inside, and this main part 30 of a mask, and which the rectangle-like shadow mask 32 has been 
arranged substantially and prepared in the panel 2, and the mask frame 31, and stop at each of 
that stud pin 33. On the other hand, the electron gun 1 5 which emits the 3 electron beams 14 is 
arranged in the neck 13 of a funnel 3. and the magnetic field which the deviation equipment 16 
equipped with the 3 electron beams 14 emitted from this electron gun 1 5 on the outside of a 
funnel 3 generates ~ deviating — electron beam passage of the above-mentioned main part 5 of a 
mask — the fluorescent substance screen 4 is formed in the structure which displays a color 
picture level and by carrying out a vertical scanning through the hole 8 

[0025] The main part 30 of a mask of the above-mentioned shadow mask 32 As it is formed in 
the real target which consists of a cold rolled steel plate of 0.1 -0.3mm of board thickness in the 
shape of a rectangle and is shown in drawing 2 (a) Electron beam passage **** to which a hole 
36 extends in the direction of a minor axis at a seriate is constituted, two or more slit-like 
electron beam passage long in the direction of a minor axis of the main part 30 of a mask (Y 
shaft orientations) to the above-mentioned fluorescent substance screen and the curved surface 
which counters - It consists of the skirt-board section 39 by which this electron beam passage 
**** W as prepared in the direction of a major axis of the main part 30 of a mask (X shaft 
orientations) around the principal plane section 37 through the principal plane section 37 by 
which two or more trains formation was carried out, the nonporous section 38 which surrounds 
this principal plane section 37, and this nonporous section 38. Two or more notches 40 are 
formed in the release edge section of the long side side, a center section, and the corner section 
skirt-board section 39 of the shorter side side skirt-board section 39, respectively. On the other 
hand, the mask frame 3 1 is formed in the shape of a rectangle substantially [ the cross-section L 
typeface which consists of a cold rolled steel plate of about 1mm of board thickness ]. And the 
main part 30 of these masks and the mask frame 31 **** the skirt-board section 39 of the main 
part 30 of a mask inside the mask frame 31, and are welded in the tongue-shaped piece section 41 
surrounded by the above-mentioned notch 40. 

[0026] Parallel formation of two or more slit-like puncturing 43 furthermore shown in the main 
part 30 of a mask of this example 1 at drawing 2 <http://www4.ipdl.ipo.go.jp/cgi- 
bin/tran web cgi eiie?u=http%3A%2F%2Fwww6.ipdl.ipo.go.jp%2FTokuiitu% 
2Ftiitemdrw.ipdl%3FN0000%3D237%26N0500%3DlE%5FN%2F%3B%3F7 o /o3D67 o /o3F87 Q /o 
2F%2F%2F%26N0001%3D47%26N0552%3D9%26N0553%3D000004> (b) respectively long 
to the cross direction (the direction of a tube axis and coincidence) of the skirt-board section 39 
at the pars intermedia of a long side side and a center section, and the corner section of the 
shorter side side skirt-board section 39 is carried out. the inside of these puncturing 43 — 
especially - the puncturing 43 by the side of a long side - desirable - about [ of the major axis 
w of the minor axis of the main part 30 of a mask to the main part 30 of a mask ] ~ a center [ 
positions / one third of ] - carrying out ~ about / of the major axis w / - it is prepared in the 
range of one fourth of width of face 

[0027] Although it is manufactured by carrying out press forming of this flat mask like the 
conventional main part of a mask after such a main part 30 of a mask forms a plate-like flat mask 



by the photo etching method When forming the flat mask, as it**********s from both sides and 
is shown in drawing 3 <http://www4.ipdl.ipo.go.jp/cgi-bin/tran web cgi ejje?u=http%3A%2F% 
2Fww6.ipdl.ipo.go.ip%2FTokuiitu%2Ftiitemdrw.ipdl%3FN0000%3D237 
5FN%2F%3B%3F7%3D67 o /o3F87 o /o2F o /o2F%2F o /o26N0001%3D47 o /o26N0552 o /o3D9 o /o 
26N0553%3D000005> partial 37a used as a fluorescent substance screen and the principal plane 
section which counters electron beam passage - partial 39a which becomes the skirt-board 
section at the same time it forms a hole 36 in a predetermined array It is obtained by forming a 
notch 40 and puncturing 43. 

[0028] By the way, as mentioned above, if the slit-like puncturing 43 is formed in the skirt-board 
section 39 of the main part 30 of a mask, compared with the main part of a mask which does not 
prepare slit-like puncturing in the conventional skirt-board section, rigidity of the skirt-board 
section 39 can be made low. Consequently, as shown in drawing 4 
<http://www4.ipdl.ipo.go.jp/cgi-bin/tran web cgi eiie?u=http%3A%2F% 
2Fww6.ipdl.ipo.go.ip%2FTokuiitu% 

5FN%2F%3B%3F7%3D67 Q /o3F87 o /o2F o /o2F o /o2F%26N0001%3D47%26N0552%3D9% 
26N0553%3D000006> (a), when the main part 30 of a mask is heated by the collision of an 
electron beam and it expands thermally, it absorbs by deformation of the skirt-board section 39 
which showed the thermal expansion with the dashed line, and reducing doming to which the 
principal plane section 37 bulges in the direction of a fluorescent substance screen comes out. 

[0029] namely, about the conventional shadow mask Since the periphery of the main part 5 of a 
mask is comparatively attached in the mask frame 6 through the rigid high skirt-board section 1 1 
as shown in drawing 4 (b) Although doming which bulges greatly started in the direction of a 
fluorescent substance screen as the principal plane section 9 showed with the dashed line, the 
landing of an electron beam to a fluorescent substance layer shifted and degradation of color 
purity arose according to thermal expansion when the main part 5 of a mask was heated by the 
collision of an electron beam If the slit-like puncturing 43 is formed in the skirt-board section 39 
like the main part 30 of a mask of this example, by the rigid fall, as shown in drawing 4 
<http://www4.ipdl.ipo.go.jp/cgi-bin/tran web cgi eiie?u=http%3A%2F% 
2Fww6jpdljpo.gojp%2FTokuiitu%2FtiitemdrwJ 

5FN%2F%3B%3F7%3D67%3F87%2F o /o2F%2F o /o26N0001 o /o3D47%26N0552%3D9 o /o 
26N0553%3D000006> (a), the skirt-board section 39 can deform, and doming to which the 
principal plane section 37 bulges in the fluorescent substance screen 4 direction can be reduced. 
Therefore, the landing gap of an electron beam to a fluorescent substance layer becomes small, 
and can prevent degradation of color purity. And even if it forms the slit-like puncturing 43 in the 
skirt-board section 39 of the main part 30 of a mask as mentioned above, the release edge of the 
skirt-board section 39 is connected like the skirt-board section of the conventional main part of a 
mask, cannot make difficult insertion of the skirt-board section inside a mask frame, and can 
assemble it like the assembly of the conventional shadow mask. 

[0030] in addition, the time of forming a flat mask for slit-like puncturing of the skirt-board 
section of the main part of a mask in the above-mentioned example - the photo etching method 
- electron beam passage of the principal plane section - a hole - simultaneously, although 
formed As shown in drawing 5 (a), when forming a flat mask by the photo etching method, 



electron beam passage of the principal plane section - a hole 36, simultaneously slit-like 
puncturing of the skirt-board section may not be formed, but after flat mask formation, by 
stamping, as shown in ** (b), you may form the slit-like puncturing 43 in the portion used as the 
skirt-board section of the above-mentioned flat mask 

[0031] Since the composition of the whole example 2. color picture tube is almost the same as 
the color picture tube of an example 1, the explanation is omitted and the main part of a mask 
which is the important section composition is explained. 

[0032] As the main part of a mask of this example 2 is formed in the real target which consists of 
a cold rolled steel plate of 0.1 -0.3mm of board thickness in the shape of a rectangle and is shown 
in drawing 6 (a) Electron beam passage **** to which a hole 36 extends in the direction of a 
minor axis of the main part 30 of a mask at a seriate is constituted, slit-like electron beam 
passage of plurality [ curved surface / which counters / a fluorescent substance screen and ] - It 
consists of the skirt-board section 39 by which this electron beam passage **** was prepared in 
the direction of a major axis of the main part 30 of a mask around the principal plane section 37 
through the principal plane section 37 by which two or more trains formation was carried out, the 
nonporous section 38 which surrounds this principal plane section 37, and this nonporous section 
38. 

[0033] Furthermore, it centers on the position of the abbreviation 1/3 of the major axis w of the 
main part of a mask on the main part of a mask of this example 2 from the minor axis of the main 
part of a mask, about [ of the major axis w ] ~ it is long in the direction of a minor axis of the 
main part of a mask, and as shown in drawing 6 <http://www4.ipdLipo.go.jp/cgi- 
bin/tran web cgi eiie?u=http%3A%2F%2Fwww6.ipdl.ipo.go.jp%2FTokuiitu% 
2Ftiitemdm.ipdl%3FN0000%3D237%26N0500%3DlE%5FN%2F o /o3B Q /o3F7 o /o3D67%3F87% 
2F%2F%2F%26N0001%3D47%26N0552%3D9%26N0553%3D000008> (b), the concave hole 
45 of the shape of a slit with board thickness thinner than the board thickness of other portions of 
the nonporous section 38, i.e., the board thickness of the main part 30 of a mask, is formed in the 
nonporous section 38 by the side of the long side located in the range of one fourth of width of 
face further - about [ of the major axis w of the main part of a mask ] - a center [ positions / one 
third of] - carrying out - about / of the major axis w / - as shown in the skirt-board section 39 
by the side of the long side located in the range of one fourth of width of face at ** (c), the 
puncturing 43 of the shape of a long slit is formed in the direction of a tube axis In addition, 40 is 
the notch formed in the release edge section of the skirt-board section 39 by the side of a long 
side and a shorter side, and the skirt-board section 39 of the corner section. 

[0034] Although it is manufactured by carrying out press forming of this flat mask after such a 
main part of a mask forms a plate-like flat mask by the photo etching method the portion which 
********** s from both sides md seryes as a fluorescent substance screen and the principal 
plane section which counters when forming the flat mask - electron beam passage, while 
forming a hole It is obtained by forming puncturing 43 in the skirt-board section 39, 
* + ******** illg the nonporous sect i on 38 from one field simultaneously, and forming a concave 
hole 45. 

[0035] If the long concave hole 45 is formed in the direction of a minor axis of the main part of a 



mask as mentioned above at the nonporous section 38 by the side of the long side of the main 
part of a mask, even if the main part of a mask will be heated by the collision of an electron 
beam, as setting a horizontal axis as the minor axis of the main part of a mask and the curve 47 
showed by setting a vertical axis as temperature at drawing 7 <http://www4.ipdl.ipo.go.jp/cgi- 
bin/tran web cgi eiie?u=http%3A%2F%2Fwww6.ipdl.ipo.go.ip%2FTokuiitu% 
2Ftiitemdm.ipdl%3FN0000%3D237%26N0500%3DlE%5FN%2F o /o3B o /o3F7 o /o3D67%3F87% 
2F%2F%2F%26N0001%3D47%26N0552%3D9%26N0553%3D000009> , the temperature 
distribution of the whole main part of a mask can be equalized, namely, by the conventional main 
part of a mask which does not form a concave hole in the nonporous section as mentioned above 
electron beam passage, although the temperature of the principal plane section became extremely 
high to the temperature of the nonporous section as a heat-conduction difference arises in the 
boundary section and the curve 23 showed, and it became the cause which enlarges doming of 
the principal plane section in the principal plane section and the nonporous section in which the 
hole is formed, since heat capacities differed If a concave hole is formed in the nonporous section 
as mentioned above, a heat-conduction difference decreases in the boundary section of the 
principal plane section and the nonporous section, the temperature of the principal plane section 
will fall compared with the conventional main part of a mask, the temperature of the nonporous 
section will become high, and the temperature distribution of the whole main part of a mask will 
be equalized. Equalization of the temperature distribution of this whole main part of a mask is 
further promoted by forming puncturing of the shape of a long slit in a tube axis and this 
direction as mentioned above at the skirt-board section. And puncturing of this skirt-board 
section makes rigidity of the skirt-board section low like the main part of a mask of an example 
1, absorbs the thermal expansion of the main part of a mask by that cause, and reduces doming to 
which the principal plane section bulges in the direction of a fluorescent substance screen. 
Consequently, degradation of the color purity which produced the above-mentioned temperature 
distribution conventionally by the reduction of rigidity of equalization and the skirt-board section 
for doming of the main part of a mask can be lost. 

[0036] moreover, the concave hole 45 of the nonporous section 38 and the puncturing 43 of the 
skirt-board section 39 ~ about [ of the major axis w of the minor axis of the main part of a mask 
to the main part of a mask ] - a center [ positions / one third of] ™ carrying out - about / of the 
major axis w / - in the range of one fourth of width of face When a high brightness picture is 
conventionally displayed locally by having formed the puncturing 43 of the shape of a long slit in 
the direction of a tube axis, Local doming of the portion which was the easiest to generate can be 
reduced, and the landing gap of an electron beam to the fluorescent substance layer in the ellipse 
field 21 shown in drawing 15 <http://www4.ipdl.ipo.go.ip/cgi-bin/tran web cgi ejje?u=http% 
3A%2F%2Fwww6.ipdl.ipo.go.jp%2FTo^ 

26N0500%3DlE%5FN%2F%3B o /o3F7 o /o3D67%3F87 o /o2F o /o2F%2F o /o26N0001%3D47 o /o 
26N0552%3D9%26N0553%3D000017> can be reduced effectively, enlarging the curvature of 
the main part of a mask, when such an effect is the color picture tube with the small curvature of 
the effective section of a panel which carried out flattening like the latest color picture tube - eye 
a difficult hatchet - especially, it is effective 

[0037] Furthermore, the main part of a mask of this example 2 can change the curvature of the 
principal plane section without a landing error suitably by rationalizing the interval of electron 



beam passage ****, as shown in drawing 6 <http://www4.ipdl.ipo.go.jp/cgi- 
bin/tran web cgi eiie?u=http%3A%2F%2Fwww6.ipdl.ipo.go.jp%2FTokuiitu% 
2Ftiitemdiwjpdl%3FN0000%3D237%26N0500%3DlE%5FN%2F%3B%3F7%3D67%3F87% 
2F%2F%2F%26N0001%3D47%26N0552%3D9%26N0553%3D000008> . Therefore, the 
curvature on a major axis can be enlarged and doming of the whole main part of a mask can be 
suppressed. That is, in the curvature of the direction of a minor axis shown with the curve 48 in 
the direction periphery of a major axis of the main part 30 of a mask as shown in drawing 8 
<http://www4.ipdLipo.go.ip/cgi-bin/tran web cgi eiie?u=http%3A%2F% 
2Fww6.ipdl.ipo.go.ip%2FTokuii^ 

5FN%2F%3B%3F7%3D67 Q /o3F87%2F o /o2F%2F o /o26N0001%3D47 o /o26N0552 o /o3D9% 
26N0553%3D000010> , as a curve 49 shows, it is small, and it is radius of curvature Ry. The 
curvature on a major axis perpendicular to the part which could enlarge and made small the 
curvature of the direction of a minor axis, and the space which passes along a point 50 can be 
enlarged, and doming of the main part of mask 30 whole can be suppressed However, in this 
case, it is set to drawing 9 <http://www4.ipdl.ipo.go.jp/cgi-bin/tran web cgi ejje?u=http%3A% 
2F%2Fww6.ipdl.ipo.go.ip%2FTokuiitu%2Ftiitemdrw.ipdl%3FN0000%3D237%26N0500% 
3DlE%5FN%2F%3B%3F7%3D67%3F87 Q /o2F%2F o /o2F%26N0001%3D47 o /o26N0552 o /o3D9 o /o 
26N0553%3D000011> (b) and (c) with d<(2/3 )PHP or d> (2/3) PHP, and the array pitch of 3 
color fluorescent substance layers B, G, and R of the shape of a stripe of a fluorescent substance 
screen is led to degradation of fluorescent substance screen grace at them, as the interval of PHP 
and its 3 color fluorescent substance layers B, G, and R was shown as d. Therefore, to change of 
the curvature of the above-mentioned main part of a mask, it is necessary to adjust the interval of 
electron beam passage **** appropriately, and to rationalize it, and the rationalization can 
constitute the color picture tube without d=(2/3) PHP and degradation of fluorescent substance 
screen grace, as shown in drawing 9 <http://www4.ipdl.jpo.go.ip/cgi-bin/tran web cgi eiie? 
u=http%3A%2F%2Fww 

26N0500%3DlE%5FN%2F%3B%3F7 o /o3D67 o /o3F87 Q /o2F o /o2F o /o2F o /o26N0001%3D47 o /o 
26N0552%3D9%26N0553%3D00001 1> (a). In addition, although the concave hole was formed 
only in the nonporous section by the side of the long side of the main part of a mask in the above- 
mentioned example When this concave hole is formed also in the nonporous section and the 
skirt-board section by the side of a shorter side besides the nonporous section by the side of a 
long side, about doming of the main part of a mask Although it was practically equal, when a 
high brightness picture is continued and displayed as the case of the above-mentioned example 
for a long time, the dormin of the part to which the heat capacity of the main part of a mask 
became small by formation of puncturing, and the main part of a mask becomes large, and is not 
desirable. 

[0038] Since the composition of the whole example 3. color picture tube is almost the same as 
the color picture tube of an example 1, the explanation is omitted and the main part of a mask of 
the shadow mask which is the important section composition is explained. 

[0039] The main part of a mask of this example 3 instead of the concave hole of the nonporous 
section of the main part of a mask of an example 2 Puncturing of the shape of a long slit is 
formed in the direction of a minor axis of the main part of a mask, about [ of the major axis of 
the minor axis of the main part of a mask to the main part of a mask ] - a center [ positions / one 



third of] -- carrying out - about / of the major axis of the main part of a mask / - slit-like 
puncturing is formed in the nonporous section and the skirt-board section by the side of the long 
side located in the range of one fourth of width of face, respectively 

[0040] the portion which such a main part of a mask ********** s f rom both sides when forming 
a plate-like flat mask by the photo etching method, and serves as a fluorescent substance screen 
and the principal plane section which counters ~ electron beam passage - puncturing 53 is 
formed also at the nonporous section and the skirt-board section, and it is obtained by carrying 
out press forming after that at the same time it forms a hole 

[0041] Thus, if the main part of a mask is constituted, the heat-capacity difference of the 
principal plane section and the nonporous section will become small, and a bigger effect than an 
example 2 will be acquired only for the part in which puncturing is formed instead of the concave 
hole of the nonporous section of the main part of a mask of an example 2. 

[0042] point PI on the major axis of the fluorescent substance screen shown in drawing 15 as a 
result of measuring the landing gap of an electron beam to 3 color fluorescent substance layer by 
local doming about the color picture tube into which this main part of a mask was actually built 
although the improvement of a landing gap was about 3% - point PI of an ellipse field 
Surrounding point P2 of the direction of a minor axis along which it passes a landing gap - about 
10% ~ it is improvable Moreover, radius of curvature Ry of the direction of a minor axis shown 
in drawing 8 by this main part of a mask as well as the main part of a mask of an example 2 As it 
corrects and was shown in drawing 9 <http://www4.ipdl.iDO.go.jp/cgi-bin/tran web cei ejje? 
u=http%3A%2F%2Fw w6.ipdl.ipo.go.ip%2FTokuiitu%2Ftiitemdrw.ipdl o /o3FN0000%3D237% 
26N0500%3D 1 E%5FN%2F%3B%3F7%3D67%3F87%2F%2F%2F%26N000 1 %3D47% 
26N0552%3D 9%26N0553%3D00001 1> , doming on the major axis of the main part of a mask 
can be further suppressed by rationalizing array-pitch PHP of 3 color fluorescent substance layer 
of the shape of a stripe of a fluorescent substance screen. 

[0043] In addition, the main part of a mask of this example 3 needs to form an optical-absorption 
layer in the periphery section of a fluorescent substance screen formation field, before forming 3 
color fluorescent substance layer in the effective circles side of a panel since the puncturing 
pattern of the nonporous section 38 is also baked, when forming a fluorescent substance screen in 
the inside of a panel by the photoprint method, since puncturing is formed in the nonporous 
section. 

[0044] Since the composition of the whole example 4. color picture tube is almost the same as 
the color picture tube of an example 1, the explanation is omitted and the main part of a mask of 
the shadow mask which is the important section composition is explained. 

[0045] the main part of a mask of this example 4 is shown in drawing 10 
<http://ww w4.ipdl.ipo.go.ip/cgi-bin/tran web cgi eiie?u=http%3A%2F% 
2Fwww6.ipdl.ipo.go.ip% 2FTokuiitu%2Ftiitemdrw.ipdl%3FN0000%3D237%26N0500%3DlE% 
5FN%2F%3B %3F7%3D67%3F87%2F%2F%2F%26N0001%3D47%26N0552%3D9% 
26N0553%3D000012> -- as - about [ of the major axis w of the minor axis of the main part of a 
mask to the main part of a mask ] ~ a center [ positions / one third of] ~ carrying out - about ~ 



puncturing is not formed in the skirt-board section 39 by the side of a long side although the slit- 
like puncturing 52 is formed in the minor axis and this direction of the main part of a mask for a 
long time at the nonporous section 38 by the side of the long side located in the range of one 

[0046] the portion which ********** s f rom both sides and serves as a fluorescent substance 
screen and the principal plane section which counters when such a main part of a mask also 
forms a plate-like flat mask by the photo etching method - electron beam passage - puncturing 
53 is formed at the nonporous section 38, and it is obtained by carrying out press forming after 
that at the same time it forms a hole 

[0047] Thus, even if it constitutes the main part of a mask, the almost same effect as the main 
part of a mask of the aforementioned example 3 is acquired. 

[0048] 

[Effect of the Invention] a fluorescent substance screen and the principal plane section which 
counters - much electron beam passage ~ the hole was formed and the skirt-board section was 
formed in the surroundings of this principal plane section through the nonporous section ~ with 
rectangle-like the main part of a mask substantially In the color picture tube which has the 
shadow mask which was attached in the skirt-board section, and which consists of a rectangle- 
like mask frame substantially, if a long slit-like breakthrough is formed in the direction of a tube 
axis at the skirt-board section of the main part of a mask, rigidity of the skirt-board section can be 
made low. Therefore, even if the main part of a mask is heated by the collision of an electron 
beam and it expands thermally by that cause, the thermal expansion can be absorbed by 
deformation of the skirt-board section, and doming of the main part of a mask with which the 
principal plane section bulges in the direction of a fluorescent substance screen can be reduced. 
Consequently, degradation of the color purity by the landing gap of an electron beam to a 
fluorescent substance layer can be prevented. 

[0049] A long breakthrough or a concave hole with pars-basilaris-ossis-occipitalis board 
thickness thinner than the board thickness of the main part of a mask is formed in the direction of 
a minor axis at the nonporous section by the side of the long side located in the range of one 
fourth of width of face, about [ moreover, / of the major axis of the minor axis of the main part of 
a mask to this main part of a mask ] - a center [ positions / one third of ] - carrying out ~ about / 
of the major axis / - more preferably A long breakthrough or a concave hole with pars-basilaris- 
ossis-occipitalis board thickness thinner than the board thickness of the main part of a mask is 
formed in the direction of a minor axis at the nonporous section by the side of the long side 
located in the range of one fourth of width of face, about [ of the major axis of the minor axis of 
the main part of a mask to this main part of a mask ] ~ a center [ positions / one third of] - 
carrying out ~ about / of the major axis / - about [ and / of the major axis of the main part of a 
mask ] - a center [ positions / one third of] - carrying out - about / of the major axis /, if a long 
breakthrough is formed in the direction of a tube axis at the skirt-board section by the side of the 
long side located in the range of one fourth of width of face the conventional electron beam 
passage - the principal plane section in which the hole is formed, and electron beam passage - 
the temperature gradient in the boundary section of the principal plane section and the nonporous 
section which were produced since heat capacities differed in the nonporous section in which a 



hole is not formed is reduced, the temperature rise of the principal plane section can be stopped 
and doming of the principal plane section can be reduced Conventionally local doming can 
suppress doming of an ellipse field (refer to drawing 16) which appeared greatly by furthermore 
rationalizing the array interval of electron beam passage ****, and the curvature of the principal 
plane section. Consequently, degradation of the color purity by the landing gap of an electron 
beam to a fluorescent substance layer can be prevented: 



[Translation done.] 
DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 11 <http://www4.ipdl.ipo.go.ip/cgi-bin/tran web cgi eiie?u=http%3A%2F% 
2Fww6.ipdl.ipo.go.ip%2FTokuiitu 0 /o2Ftiitemdrw.ipdl 0 /o3FNOOOO%3D237%26N0500%3DlE 0 /o 
5FN%2F%3B%3F7%3D67%3F87%2F%2F%2F%26N0001%3D47%26N0552%3D9% 
26N0553%3D000003> It is drawing showing the composition of the color picture tube of the 
example 1 of this invention. 

[Drawing 21 <http://www4.ipdl.ipo.go.ip/cgi-bin/tran web cgi eiie?u=http%3A%2F% 
2Fww6.ipdl.ipo.go.ip o /o2FTokuiitu o /o2Ftiitemdrw.ipdl%3FN0000%3D237%26N0500%3DlE% 
5FN%2F%3B%3F7%3D67%3F87%2F%2F%2F%26N0001%3D47%26N0552%3D9% 
26N0553%3D000004> Drawing in which drawing 2 <http://www4.ipdl.ipo.go.jp/cgi- 
bin/tran web cgi eiie?u=http%3A%2F%2Fwww6.ipdl.ipo.go.ip%2FTokuiitu% 
2Ftiitemdrw.ipdl%3FN0000%3D237%26NO500%3DlE%5FN%2F%3B%3F7%3D67%3F87% 
2F%2F%2F%26N0001%3D47%26N0552%3D9%26N0553%3D000004> (a) shows the 
composition of the main part of a mask of the shadow mask, and drawing 2 
<http://www4.ipdl.ipo.go.ip/cgi-bin/tran web cgi eiie?u=http%3A%2F% 
2Fwww6.ipdl.ipo.go.ip%2FTokuiitu%2Ftiitemdrw.ipdl o /o3FN0000%3D237%26N0500%3DlE o /o 
5FN%2F%3B%3F7%3D67%3F87%2F%2F%2F%26N0001%3D47%26N0552%3D9% 
26N0553% 3D000004> (b) are drawings showing puncturing of the skirt-board section of the 
main part of a mask. 

[Drawing 3 1 <http://www4.ipdl.ipo.go.ip/cgi-bin/tran web cgi eiie?u=http%3A%2F% 
2Fwww6.ip dl.ipo.go.ip%2FTokuiitu%2Ftiitemdrw.ipdl%3FN0000%3D237%26N0500%3DlE% 
5FN%2F%3B%3F7%3D67%3F87%2F%2F%2F%26N0001%3D47%26N0552%3D9% 
26N0553%3D000005> It is drawing of the plate-like flat mask shown in order to explain the 
manufacture method of the above-mentioned main part of a mask. 

fDrawing 4 1 <http://www4.ipdl.ipo.go.jp/cgi-bin/tran web cgi eiie?u=http%3A%2F% 
2Fwww6.ipdl.ipo.go.ip%2FTokuiitu%2Ftiitemdrw.ipdl%3FN0000%3D237%26N050Q%3DlE% 



5FN%2F%3B%3F7%3D67%3F87%2F%2F%2F%26N0001%3D47%26N0552%3D9% 
26NQ553%3D000006> Drawing for drawing 4 <http://www4.ipdl.ipo.go.jp/cgi- 
bin/tran web cgi eiie?u=http%3A%2F%2Fwww6.ipdl.ipo.go.ip%2FTokuiitu% 
2Ftiitemdrw.ipdl%3FN0000%3D237%26N0500%3DlE%5FN%2F%3B%3F7%3D67%3F87% 
2F%2F%2F%26N0001%3D47%26N0552%3D9%26N0553%3D000006> (a) explaining the 
operation to the thermal expansion of the above-mentioned main part of a mask and drawing 4 
<http://www4.ipdl.ipo.go.ip/cgi-bin/tran web cgi eiie?u=http%3A%2F% 
2Fww6.ipdl.ipo.go.ip%2FTokuiitu%2Ftiitemdrw.ipdl%3FN0000%3D237%26N0500%3DlE% 
5FN%2F%3B%3F7%3D67%3F87%2F%2F%2F%26N0001%3D47%26N0552%3D9% 
26N0553%3D000006> (b) are drawings for explaining the operation to the thermal expansion of 
the conventional main part of a mask shown for comparison. 

fDrawing 51 <http://www4.ipdl.ipo.go.jp/cgi-bin/tran web cgi eiie?u=http%3A%2F% 
2Fwww6.ipdl.ipo.go.ip%2FTokuiitu%2Ftiitemdrw.ipdl%3FN0000%3D237%26N0500%3DlE% 
5FN%2F%3B%3F7%3D67%3F87%2F%2F%2F%26N0001%3D47%26N0552%3D9% 
26N0553%3D000007> Drawing 5 <http://www4.ipdl.ipo.go.jp/cgi-bin/tran web cgi ejje? 
u=http%3A%2F%2Fwww6.ipdl.ipo.go.ip%2FTokuiitu%2Ftiitemdrw.ipdl%3FN0000%3D237% 
26N0500%3D1E%5FN%2F%3B%3F7%3D67%3F87%2F%2F%2F%26N0001%3D47% 
26N0552%3D9%26N0553%3D000007> (a) and (b) are drawings of the flat mask shown in order 
to explain other manufacture methods of the above-mentioned main part of a mask, respectively. 

[Drawing 61 <http://www4.ipdl.jpo.go.ip/cgi-bin/tran web cgi ejje?u=http%3A%2F% 
2Fwww6.ipdl.ipo.go.jp%2FTokujitu%2Ftiitemdrw.ipdl%3FN0000%3D237%26N0500%3DlE% 
5FN%2F%3B%3F7%3D67%3F87%2F%2F%2F%26N0001%3D47%26NQ552%3D9% 
26N0553%3D000008> Drawing in which drawing 6 <http://www4.ipdl.ipo.go.jp/cgi- 
bin/tran web cgi eiie?u=http%3A%2F%2Fwww6.ipdl.ipo.go.jp%2FTokuiitu% 
2Ftjitemdrw.ipdl%3FN0000%3D237%26N05Q0%3DlE%5FN%2F%3B%3F7%3D67%3F87% 
2F%2F%2F%26N000 1 %3D47%26N0552%3D9%26N05 53%3D000008> (a) shows the 
composition of the main part of a mask of the color picture tube of the example 2 of this 
invention, drawing in which drawing 6 <http://www4.ipdl.ipo.go.ip/cgi-bin/tran web cgi ejje? 
u=http%3A%2F%2Fwww6.ipdl.ipo.go.ip%2FTokuiitu%2Ftiitemdrw.ipdl%3FN0000 0 /o3D237% 
26N0500%3D1E%5FN%2F%3B%3F7%3D67%3F87%2F%2F%2F%26N0001%3D47% 
26N0552%3D9%26N0553%3D000008> (b) shows the concave hole of the nonporous section, 
and drawing 6 <http://www4.ipdl.ipo.go.ip/cgi-bin/tran web cgi ejje?u=http%3A%2F% 
2Fwww6.ipdl.jpo.go.jp%2FTokuiitu%2Ftiitemdrw.ipdl%3FN0000%3D237%26N0500%3DlE% 
5FN%2F%3B%3F7%3D67%3F87%2F%2F%2F%26N0001%3D47%26N0552%3D9% 
26N0553%3D000008> (c) are drawings showing puncturing of the skirt-board section. 

fDrawing 71 <http://www4.ipdl.ipo.go.ip/cgi-bin/tran web cgi ejje?u=http%3A%2F% 
2Fwww6.ipdl.ipo.go.ip%2FTokuiitu%2Ftiitemdrw.ipdl%3FN0000%3D237%26N0500%3DlE% 
5FN%2F%3B%3F7%3D67%3F87%2F%2F%2F%26N0001%3D47%26N0552%3D9% 
26N0553%3D000009> It is drawing showing the temperature distribution of the main part of a 
mask of the above-mentioned example 2 as compared with the temperature distribution of the 
conventional main part of a mask. 



[Drawing 81 <http://www4.ipdl.jpo.eo.ip/cgi-bin/tran web cgi eiie?u=http%3A%2F% 
2Fwww6.ipdl.ipo.go.ip 0 /o2FTokuiitu%2Ftiiterndrw.ipdl%3FNOQOO%3D237%26N0500%3DlE% 
5FN%2F%3B%3F7%3D67%3F87%2F%2F%2F%26N0001%3D47%26N0552%3D9% 
26N0553%3D000010> It is drawing for explaining the curved-surface configuration of the 
principal plane section of the main part of a mask of the above-mentioned example 2. 

[Drawing 9] <http://www4.ipdl.ipo.go.jp/cgi-bin/tran web cgi eiie?u=http%3A%2F% 
2Fwww6.ipdl.ipo.go.ip%2FTokuiitu%2Ftiitemdrw.ipdl%3FN0000%3D237 o /o26N0500 o /o3DlE% 
5FN%2F%3B%3F7%3D67%3F87%2F%2F%2F%26N0001%3D47%26N0552%3D9% 
26N0553%3D000011> Drawing 9 <http://www4.ipdl.jpo.go.ip/cgi-bin/tran web cgi ejje? 
u=http%3A%2F%2Fwww6.ipdl.ipo.go.ip 0 /o2FTokuiitu%2Ftiitemdrw.ipdl 0 /o3FNOOQO%3D237% 
26N0500%3D 1 E%5FN%2F%3B%3F7%3D67%3F87%2F%2F%2F%26N000 1 %3D47% 
26N0552%3D9%26N0553%3D000011> (a) or (c) is drawing for explaining the curved-surface 
configuration of the principal plane section of the above-mentioned main part of a mask, and the 
array state of the stripe-like 3 color fluorescent substance layer of a fluorescent substance screen, 
respectively. 

[Drawing 101 <http://www4.ipdl.ipo.go.jp/cgi-bin/tran web cgi ejje?u=http%3A%2F% 
2Fwww6.ipdl.ipo.go.ip%2FTokuiitu%2Ftiitemdrw.ipdl%3FN0000%3D237%26N0500%3DlE% 
5FN%2F%3B%3F7%3D67%3F87%2F%2F%2F%26N0001%3D47%26N0552%3D9% 
26N0553%3D000012> Drawing in which drawing 10 <http://www4.ipdl.ipo.go.jp/cgi- 
bin/tran web cgi eiie?u=http%3A%2F%2Fwww6.ipdl.ipo.go.jp%2FTokuiitu% 
2Ftiitemdrw.ipdl%3FN0000%3D237%26N0500%3DlE%5FN%2F%3B%3F7%3D67%3F87% 
2F%2F%2F%26N000 1 %3D47%26N0552%3D9%26N0553%3D0000 1 2> (a) shows the 
composition of the main part of a mask of the color picture tube of the example 4 of this 
invention, and drawing 10 <http://www4.ipdl.jpo.go.ip/cgi-bin/tran web cgi eiie?u=http%3A% 
2F%2Fwww6.ipdl.ipo.go.ip%2FTokuiitu%2Ftiitemdrw.ipdl%3FN0000%3D237%26N0500% 
3D1E%5FN%2F%3B%3F7%3D67%3F87%2F%2F%2F%26N0001%3D47%26N0552%3D9% 
26N0553%3D000012> (b) are drawings showing puncturing of the nonporous section. 

TDrawing 111 <http://www4.ipdl.jpo.go.ip/cgi-bin/tran web cgi ejje?u=http%3A%2F% 
2Fwww6.ipdl.ipo.go.ip%2FTokuiitu%2Ftiitemdrw.ipdl%3FN0000%3D237%26N0500%3DlE% 
5FN%2F%3B%3F7%3D67%3F87%2F%2F%2F%26N0001%3D47%26N0552%3D9% 
26N0553%3D000013> It is drawing showing the composition of the conventional color picture 
tube. 

TDrawing 121 <http://www4.ipdl.ipo.go.ip/cgi-bin/tran web cgi eiie?u=http%3A%2F% 
2Fwww6.ipdl.jpo.go.jp%2FTokuiitu%2Ftiitemdrw.ipdl%3FN0000%3D237%26N0500%3DlE% 
5FN%2F%3B%3F7%3D67%3F87%2F%2F%2F%26N0001%3D47%26N0552%3D9% 
26N0553%3D000014> It is drawing showing the composition of the main part of a mask of the 
above-mentioned conventional color picture tube. 

TDrawing 131 <http://www4.ipdl.ipo.go.jp/cgi-bin/tran web cgi eiie?u=http%3A%2F% 

2Fwww6.ipdl.ipo.go.ip%2FTokuiitu%2Ftiitemdrw.ipdl%3FN0000%3D237%26N0500%3DlE% 

5FN%2F%3B%3F7%3D67%3F87%2F%2F%2F%26N0001%3D47%26N0552%3D9% 



26N0553%3D000015> It is drawing for explaining the landing gap of an electron beam to the 
fluorescent substance layer by local doming of the main part of a mask of the above-mentioned 
conventional color picture tube. 

[Drawing 141 <http://www4apdLipo.go.jp/cgi-bin/tran web cgi ejje?u=http%3A%2F% 
2Fwww6.ipdl.jpo.go.jp%2FTokuiitu% 

5FN%2F%3B%3F7%3D67%3F87%2F o /o2F%2F%26NQ001 o /o3D47%26N0552 o /o3D9% 
26N0553%3D000016> It is drawing for explaining the generating situation of local doming of 
the above-mentioned main part of a mask. 

TDrawing 151 <http://www4.ipdl.ipo.go.jp/cgi-bin/tran web cgi eiie?u=http%3A%2F% 
2Fww6.ipdl.jpo.go.ip%2FTokuiitu%2Ftjitemdrw.ipdl%3FN0000%3D237%26N^ 
5FN%2F%3B o /o3F7 o /o3D67%3F87 o /o2F Q /o2F%2F o /o26NQ0Ql o /o3D47 o /o26N0552 o /o3D9 o /o 
26N0553%3D000017> It is drawing showing the generating field of the landing gap by local 
doming of the above-mentioned main part of a mask. 



[Description of Notations] 



4- 


- Fluorescent substance screen 


30 


-- Main part of a mask 


31 


-- Mask frame 


36 


~ electron beam passage — a hole 


37 


~ Principal plane section 


38 


— Nonporous section 


39 


-- Skirt-board section 


43 


-- Puncturing 


45 


~ Concave hole 


52 


— Puncturing 



[Translation done.] 
CLAIMS 



[Claim(s)] 



[Claim 1] a fluorescent substance screen and the principal plane section which counters ~ much 
electron beam passage - the hole was formed and the skirt-board section was formed in the 
surroundings of this principal plane section through the nonporous section - substantial - 
rectangle-like the main part of a mask The shadow mask which was attached in the above- 
mentioned skirt-board section and which consists of a rectangle-like mask frame substantially. It 
is the color picture tube equipped with the above, and the above-mentioned main part of a mask 
is characterized by forming the long slit-like breakthrough in the direction of a tube axis at the 
above-mentioned skirt-board section. 

[Claim 2] a fluorescent substance screen and the principal plane section which counters - much 
electron beam passage ~ the hole was formed and the skirt-board section was formed in the 
surroundings of this principal plane section through the nonporous section ~ substantial - 
rectangle-like the main part of a mask It is a rectangle-like mask frame to the real target attached 
in the above-mentioned skirt-board section, the color picture tube equipped with the above - it is 
- the above-mentioned main part of a mask - about [ of the major axis of the minor axis of this 
main part of a mask to this main part of a mask ] - a center [ positions / one third of] - carrying 
out - about / of the above-mentioned major axis / - it is characterized by forming the long 
breakthrough or the concave hole with bottom board thickness thinner than the board thickness 
of the main part of a mask in the above-mentioned minor-axis direction at the nonporous section 
by the side of the long side located in the range 

[Claim 3] a fluorescent substance screen and the principal plane section which counters - much 
electron beam passage the hole was formed and the skirt-board section was formed in the 
surroundings of this principal plane section through the nonporous section - substantial ~ 
rectangle-like the main part of a mask It is a rectangle-like mask frame to the real target attached 
in the above-mentioned skirt-board section. It is the color picture tube equipped with the above. 
A long breakthrough or a concave hole with bottom board thickness thinner than the board 
thickness of the main part of a mask is formed in the above-mentioned minor-axis direction at 
the nonporous section by the side of the long side located in the range of one fourth of width of 
face, the above-mentioned main part of a mask - about [ of the major axis of the minor axis of 
this main part of a mask to this main part of a mask ] - a center [ positions / one third of] - 
carrying out - about / of the above-mentioned major axis / - about [ and / of the major axis of 
the above-mentioned main part of a mask ] - a center [ positions / one third of] - carrying out ~ 
about / of the above-mentioned major axis / - it is characterized by forming the long 
breakthrough in the direction of a tube axis at the skirt-board section by the side of the long side 
located in the range of one fourth of width of face 



[Translation done.] 



